This article reports the structural elucidation of the Alangium alkaloid, tubulosine (1) on the basis of systematic 2D-NMR analyses (DEPT, COSY, TOCSY, NOESY, ROESY, HMQC and HMBC). The data obtained allowed the unambiguous assignment of all proton and carbon signals in 1 for the first time.
In the present study, an alkaloid believed to be tubulosine (1) was isolated from the bark of Alangium lamarckii Thw., but 1 H and 13 C NMR spectroscopic data were not entirely in agreement with published values (Tables 1) [1] . Complete characterization of the chemical shift values of 1 is desirable because of the potential of this compound and its derivatives for pharmacological applications [2a-2e] .
The molecular formula of 1, C 29 H 37 N 3 O 3 (calcd. 475.2835), was determined based on the accurate EI-HRMS ion at m/z 475.2828. A preliminary comparison of the 1 H NMR spectrum in pyridine-d 5 ( Table 1) with published values [1] for tubulosine allowed tentative assignments: H-13 (δ 0.81, t), 9-OMe (3.69 or 3.70, s), 10-OMe (3.69 or 3.70, s), H-1′ (4.42, d), H-8 (6.66 or 6.97, s), H-11 (6.66 or 6.97, s), H-7′ (7.19, ddd), H-8′ (7.40, d) and H-5′ (7.48, d). The 13 C and DEPT experiments indicated the presence of 3xMe, 8xCH 2 , 9xCH and 9xC atoms. Based on the HMQC spectrum in pyridined 5 , the 1 H signals at δ 1.25 and δ 2.81 were assigned to the carbon at δ 37.57 (C-1) ( Table 1) . Also, HMBC correlations were taken into account while assigning 13 C values. The values given for C-5′ and C-5a′ in the literature [1] were found to be interchanged ( Table  1 ). The HMBC spectrum in pyridine-d 5 ( Table 1) revealed that the quaternary carbon chemical shift at δ 139.54 ppm was the signal for C-9a′ due to its cross peaks with the protons at δ 4.42 (1′-H), 11.29 (9′-NH) and 2.70 (4′-H). Similarly, the other quaternary carbons, C-4a′ (107.74), C-7a (127.67), C-5a′ (129.50), C-11a (131.30), C-8a′ (131.60), C-9 (147.99), C-10 (149.53) and C-6′ (152.09) were assigned on the basis of HMBC correlations (Table 1 ). This experiment also allowed assignment of the aromatic protons, as well as the OH and 9′-NH chemical shifts. The HMBC correlations of the aromatic proton at δ 6.97 (s, H-11) with C-11b (δ 62.91), and the proton at δ 6.66 (s, H-8) with C-7 (δ 29.72) confirm their positions at H-11 and H-8, respectively. Similarly, other aromatic protons, δ 7.48 (H-5′), 7.19 (H-7′), and 7.04 (H-8′), were assigned based on HMBC correlations. The hydroxyl proton (δ 10.65) was found to have cross peaks with C-5′ and C-6′. The 9′-NH was found to correlate with carbons-9a′ and 8a′. The DQF-COSY and TOCSY correlations strongly support the proton assignments made from the HMQC and HMBC experiments ( Table 1 ).
The NOESY spectrum in pyridine-d 5 provided interesting correlations as cross peaks were found between protons 9′-NH (δ 11.29) and 1′-H (δ 4.42), indicating that they are within the same vicinity (< 5Å). This experiment supports the proton assignments at positions 1-H, 8-H, 11-H, 1′-H and 9′-NH. Unfortunately, the observed NOESY correlations are not sufficient to determine the stereochemistry of 1. However, its stereochemistry was well established in prior studies. The ROESY correlations were found to be similar to the NOESY ones, except for an additional cross peak between 1-H and 6-H. Thus, the above 2-D NMR spectroscopic information has allowed the definite characterization of compound 1 as tubulosine.
Experimental
General methods: The 1D and 2D NMR spectra were recorded on a JEOL -ECA600 MHz spectrometer ( 
